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What is claimed is: 

1 . An implantable drug infusion device comprising: 
a hermetic^nclosure; 

a fluid reservoir^positioned within the hermetic enclosure, the fluid reservoir 
having means for maintaining the fluid therein within a first pressure and a second 
pressure; the fluid reservoir having an fluid outlet port; 

means for delSvering^aNiluid into a patient's body; and 

a flow regulator coupled raJthe fluid outlet port, the flow regulator coupled to 
the means for delivering a fluid Wo^a patient's body the flow regulator having a fluid 
pathway between the flui^ outlet p(ort arid the means for delivering a fluid into a 

ther F^ving means for permitting fluid to flow 
within the fluid pathway when\he fluia in the reservoir is at a pressure which is more 
than the first pressure and less than the secopd pressure. 

2. An implantable drug infusion devica according to claim 1 wherein the flow 
regulator comprises a membrane, a shoulddr and a bottom layer, the membrane 
having a hole, whereby the fluid pathway is defined from above the membrane, 
through the hole and along the bottom layer, \A/hereby flow through the hole causes 
the membrane to deflect and engage the bottom\layer thereby impeding the fluid 
pathway. 



patient's body, the flow regmator ful 
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3. An implantable drug infusion device according to claim 2 further comprising a 
membrane deflected by fluid flow within the fluid pathway. 



3. An implantable drug infusion device according to claim 2 further comprising 
the membrane canttfevered from the shoulder over the bottom layer, 




4. An implantable drug incision device according to claim 3 further comprising 
means for determining any deflection in the membrane. 



5. An implantable drugs^infusion 
membrane further includes m^^ans 



Je>Jyc5^ according to claim 4 wherein the 
\sehsing the deflection of the membrane. 



6. An implantable drug infusion device according to claim 5 means for calibrating 
the sensed deflection of the membrane witl^ the rate of fluid flow through the fluid 
pathway. 



7. An implantable drug infusion device according to claim 1 wherein the flow 
regulator comprises a membrane, a shoulder and a bottom layer, the bottom layer 
having a channel therein, the membrane cantileveVed from the shoulder over the 
bottom layer, the membrane having a hole, whereby the fluid pathway is defined 
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from above the membrane, through the hole and along the bottom layer, whereby 
flow through the hole causes the membrane to deflect and engage the bottom layer 
thereby permitting the fluidNpathway to only exist within the channel. 

8 . An implantable drug infusion device according to claim 1 further comprising 
means for varying the lengthlof thkflow channel. 

9. An implantable drug infusion devicfe comprising: 
a hermetic enclosure; \ \ \ 

a fluid reservoir positioned v^hin tne hermetic enclosure, the fluid reservoir 
having an fluid outlet port; \ X \\ 

means for delivering a fluid into a patient's body; and 

a flow regulator coupled to the fluid outl^rt port, the flow regulator coupled to 
the means for delivering a fluid into a patient's body the flow regulator having a fluid 
pathway between the fluid outlet port and the means for delivering a fluid into a 
patient's body, the flow regulator having a membrame, a shoulder and a bottom layer, 
the membrane cantilevered from the shoulder over me bottom layer, the membrane 
having a hole, whereby the fluid pathway is defined from above the membrane, 
through the hole and along the bottom layer, whereby Vlow through the hole causes 
the membrane to deflect and engage the bottom layer thereby impeding the fluid 
pathway. I 
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10.. An implantableWug infusion device according to claim 9 wherein the bottonn 
layer having a channel therein, whereby flow through the hole causes the nnennbrane 
to deflect and engage the bpttonn layer thereby permitting the fluid pathway to only 
exist within the channel. 



11. An implantable drud infusionVjevice according to claim 1 0 wherein the 
membrane further includes means foKsensing the deflection of the membrane. 



12. An implantable drug infusion device ac&ording to claim 1 1 means for 
calibrating the sensed deflection o^the mj§(nbral^ with the rate of fluid flow through 
the fluid pathway. 



13. An implantable drug infusion device acoprding to claim 9 wherein the flow 
regulator comprises a membrane, a shoulder and a bottom layer, the bottom layer 
having a channel therein, the membrane having a hole, whereby the fluid pathway is 
defined from above the membrane, through the hole and along the bottom layer, 
whereby flow through the hole causes the membrane to deflect and engage the 
bottom layer thereby permitting the fluid pathway topniy exist within the channel. 
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14. An implantablevdrug infusion device according to claim 9 further connprising 
nneans for varying the length of the flow channel. 

15. An innplantable drug infusion device comprising: 
a hermetic enclosl 

a fluid reservoir portioned N^hin the hermetic enclosure, the fluid reservoir 
having means for maintaining the fli\a\{herein within a first pressure and a second 
pressure; the fluid reservoir h^ing an\fl4lfl outlet port; 
means for delivering a flul^ into a\pa\ent's body; 

a flow regulator coupled to t1ne fluidoiifflet port, the flow regulator coupled to 
the means for delivering a fluid into a\patie\f ^ t^dy the flow regulator having a fluid 
pathway between the fluid outlet port arV^ the\me^s for delivering a fluid into a 
patient's body, the flow regulator further havind m^ns for permitting fluid to flow 
within the fluid pathway when the fluid in the resVrvqr is at a pressure which is more 
than the first pressure and less than the second {Pressure; and 

means for sensing the rate of fluid flow through the flow regulator: 




16. An implantable drug infusion device accordingVto claim 15 wherein the means 
for sensing the rate of fluid flow through the flow regulator: 
comprises a membrane deflected by fluid flow within tha fluid pathway. 
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17. An implantable drug infusion device according to claim 16 further comprising 
means for determinirra any deflection in the membrane. 

18. An implantable drud infusion device according to claim 17 further comprising 
means for calibratinglany deijRf ction in the membrane against a predetermined fluid 
pressure in the reservoir. 



19. An implantable drud infusion;! d^ice comprising 
a hermetic enclosure^ 



the^hermetic enclosure, the fluid reservoir 
erei\ within a first pressure and a second 



a fluid reservoir positioWd witliin 
having means for maintaining trte fluid 
pressure; the fluid reservoir having^an fflild outltet port; 

means for delivering a fluid into a patient'abody; 

a flow regulator coupled to the fluid outlet port, the flow regulator coupled to 
the means for delivering a fluid into a patienf abody the flow regulator having a fluid 
pathway between the fluid outlet port and the nieans for delivering a fluid into a 
patient's body, the flow regulator further having means for permitting fluid to flow 
within the fluid pathway when the fluid in the reservoir is at a pressure which is more 
than the first pressure and less than the second pressure; and 

means for sensing the flow through the flow regulator. 



# 
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20. An implantableVjrug infusion device according to clainn 19 further comprising 
means for calibrating tha means for sensing the flow through the flow regulator. 

21 . An implantable drug infusion device according to claim 20 wherein the means 
for sensing comprise a deflectable membrane, the membrane have one or more 
elements indicating memnrane oeflection. 



22. An implantable drug infusion devitee according to claim 21 further comprising 
means apply a first amo\int of efiergy is applied across one or more elements; 
means for sensing a paraJ^eter if^dic^lpd through the first amount of energy 
applied across one or more elemel* 

means for generating a knowi\ pres^Jre ir^the reservoir 
means for applying a second an^qurjfbf endfgy across one or more elements 
while a know pressure is generated in the reservoir 

means for sensing a second parameter n;idica1^ed through the second amount 
of energy; 

means for calibrating sensed second pararfeeter against the preceding known 
pressure and determine quantity of membrane deflection 



23. An implantable drug infusion device according \o claim 19 further comprising 
means for determining any deflection in the membranel caused by a pressure to the 
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fluid in the reservoir anavadjusting the determined deflection to compensate for any 
changes in the membra^e>§l\ape to thereby provide a measure of fluid flow through 
the flow regulator. 



